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THE NEARCTIC PSAMMOCHARIDS OF THE GENUS 
APORINELLUS BANKS. 


By J. Bequarrt, 
American Museum of Natural History, New York City. 


On one of the collecting trips made this summer with Prof. Wil- 
liam M. Wheeler, in the vicinity of Boston, I collected a little 
Psammocharid which has proved to be an undescribed species of 
_ Aporinellus. In comparing this specimen with Mr. Nathan Banks’ 

extensive collection of Psammocharids I have found another 
undescribed member of the same genus. Descriptions of both 
forms are given herewith, together with a brief review of the group. 
I am much indebted to Mr. Nathan Banks, of the Museum of 
Comparative Zoélogy, Cambridge, Mass., for the loan of rich ma- 
terial containing many types and for valuable bibliographic help. 

The genus Aporinellus Banks! includes small Psammocharinze 
with the propodeum smooth, emarginate behind when seen from 
above, its posterior angles conical, sharp or obtusely rounded at the 
apex. Thorax convex above, the pronotum not flattened and 
shorter than or about the length of the mesonotum. The head is 
feebly flattened antero-posteriorly; the anterior margin of the 
clypeus straightly truncate. Tarsal comb of the fore legs well 
developed; the tibie and tarsi otherwise feebly spinose. Claws 
with a tooth about the middle of their length. There are no long 
erect hairs on the cheeks, gula, coxee and propodeum. Fore wings 
with two closed cubital cells; the transverse median reaches the 
media before the origin of the basal vein; in the hind wings the 
transverse median ends before or close to the cubitus. 

Aporinellus is represented by several species throughout the 
United States and also exists in Mexico; whether the genus occurs 
‘in Canada is not known. It is, however, probable that its range 


i Journ. New York Ent. Soc. 19, 1911, p. 223. 
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includes several other zodlogical regions. Indeed, the genus 
Aporinellus as defined above, agrees with Kohl’s “Group 14 of 
Pompilus Fabricius’”! and this identity was recognized by Sustera.? 
Psammochares sexmaculatus (Spinola) of which I have seen a 9 
from Corsica in Mr. Banks’ collection, has the same structure of 
the propodeum as Aporinellus, but differs in the presence of a 
third, petiolate cubital cell in the fore wings; similar forms are 
apparently not known from the Nearctic Region. 

Several of the species of Aporinellus have originally been de- 
scribed as Aporus. As shown by Banks the true Aporus Spinola is 
structurally very different and has thus far not been found in 
North America. I have examined two palearctic species, Aporus 
unicolor Spinola (the genotype) and A. dubius Van der Linden; 
in these the propodeum is not or scarcely emarginate behind and 
its lateral angles are not produced; the fore wings have two cubital 
cells and the transverse median ends on the media far beyond the 
basal. As suggested by Kohl, Aporus Spinola is more closely 
related to typical Psammochares Latreille (Pompilus Fabricius) 
with three cubital cells, from which it evidently has been derived. 
According to Banks, the true Aporus is also structurally close to 
the North American Psammochares marginatus (Say). On the 
other hand, Ashmead’s genus Aporus* evidently possesses all the 
characteristics of Aporinellus Banks which are, however, not pres- 
ent in Aporus unicolor Spinola. 

The wasps of the genus Aporinellus are not frequently met with; 
they are usually found while running about in search of their prey 
and seldom visit flowers. The nesting habits are only known of 
A. fasciatus, which was studied in Wisconsin by G. W. and E. G. 
Peckham.* The ethology of this wasp agrees with that exhibited 
by most Psammocharids. The prey consists of spiders belonging 
to various genera (Phidippus, Attus, Mevia) of the family Attide. 
The female first captures her spider which is slightly paralyzed, 
dragged to the nesting site and temporarily deposited on a leaf. 
She then makes a careful study of the locality to discover a suitable 
spot for her burrow. Often several burrows are started and aban- 
doned before the final choice is made. ‘The one habit that this 


1Verh. zool.-bot. Ges. Wien 34, 1884, p. 54. 

2 Ibid. 62, 1912, p. 212. 

3’ Canadian Entom. 34, 1902, p. 87. 

‘ Wisconsin Geol. Nat. Hist. Survey Bull. No. 2, 1898, pp. 55-57. 
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species can claim as peculiar to itself is that of filling up the partly 
made nests that it is about to abandon. We have never seen the 
sense of order carried to so high a point in any other wasp” (G. and 
E. Peckham). After digging is completed, the spider is dragged 
inside and the egg fastened to the side of the abdomen of the prey; 
the entrance is then carefully filled up. When finished the burrow 
is a small gallery running down obliquely for an inch and a half in 
the ground. The spider is only slightly affected by the poison of 
the sting, this wasp depending probably more upon packing her 
victim in tightly to keep it quiet. 

The following key will aid in separating the Gomnles of the 
species known from the eastern and central states, all of which I 
have examined in nature. In addition there are several Califor- 
nian species tabulated by Mr. Nathan Banks in a forthcoming 
paper. 

1. Body almost entirely reddish; head except the clypeus, and 
antenne beyond the second joint, black. Wings blackish at 
tip, the second cubital cell scarcely longer than broad. Face 
below, posterior margin of pronotum and apical fascize of the 
abdominal tergites feebly sericeous. Tarsal comb long. 


Length-@> 10 6.mm. (co unknown) 24... .<. rufus Banks. 
Biomed ism nrOushoul so) sakes ies Ore ee tees bs os, 

2. Legs, at least the hind pair, mostly reddish................ 3. 
Body and legs entirely black, with sericeous or silvery pubes- 
SNCS. 4'6 a1 5 Sie re oto ee ee hin ee Cee eee 5. 


3. Body silvery, with distinct sericeous apical fascize on the abdom- 
inal tergites. Color black; the mandibles in their middle, 
the hind tibiz and femora entirely and the basal joints of the 
hind tarsi partly, reddish. Head and tarsal comb as in 
fasciatus, from which this species differs in the second cubital 
cell being only 13 as long as broad. Length: 5 to 7 mm. 
ie ATO 7 ee ee ferrugineipes (Viereck). 

Body smooth, very feebly pruinose, not sericeous, the abdomen 
without silvery fascie. Second cubital cell 3 to } as long as 
EOETFG ho poe scart Race eee Re ee ane De One 2 ee 4. 


4, First three abdominal segments and all the legs for the larger 
part reddish. Ocellar triangle little flattened, the lateral 
ocelli only feebly nearer to the eyes than to each other. Tar- 
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sal comb short, its bristles less than half the length of the fore 
basitarsus. Length: 7 mm. (oc? unknown) .wheelerisp. nov. 
Black; apex of the first two abdominal tergites with a scarcely 
visible rufous tinge; hind tibiz and femora entirely, and hind 
tarsi partly reddish. Ocellar triangle distinctly flattened, 
the lateral ocelli much farther from each other than from the 
eyes. Tarsal comb long, its bristles over half the length of 
the fore basitarsus. Length: 6.5 mm. (o’ unknown) 
banksi sp. nov. 
5. Vertex as broad or slightly broader than the face below. Lat- 
eral ocelli nearer to the eyes than to each other. Second 
cubital cell over twice as long as broad. Abdomen with 
distinct silvery apical fascia. Length: 7-8 mm. (co un- 
iid ek #0 peas eel. RS laticeps Banks. 
Vertex narrower than face below; lateral ocelli hardly nearer to 
the eyes than to each other. Second cubital cell about twice 
as.long.as broad), £25 72k dospwiae eck ae a ee oe 6, 
6. Body, except the apical two abdominal segments, uniformly 
sericeous. Posterior emargination of the propodeum feeble, 
the lateral angles small. Length: 5.5 to 6 mm. 
completus Banks. 
Sericeous pubescence interrupted by black cross bands, espe- 
cially on the second to fourth abdominal tergites which have 
distinct silvery apical fascize. Posterior angles of the propo- 
deum very pronounced, large. Length: 9°, 6 to 8 mm; 
o'. 4th te’ 6.5 mam ee ee oe ee fasciatus (Smith). 


Aporinellus wheeleri sp. nov. 


Female. Length 7 mm. : 

Head distinctly broader than the thorax. Inner margins of the 
eyes subparallel below, feebly sinuate about the middle, then 
slightly converging towards the vertex which is much narrower 
than the face at the clypeus. Ocellar triangle very little flattened, 
almost equilateral; the lateral ocelli hardly nearer to the eyes 
than to each other. Clypeus straightly truncate at the anterior 
margin. Antenne moderately slender; the third and fourth 
joints about of the same length and about as long as the scape. 
Pronotum convex, much shorter than the mesonotum when seen 
from above, its posterior margin broadly and evenly arcuate. 
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Propodeum with pronounced apical emargination and acute lateral 
angles. Legs slender as compared with A. fasciatus, the femora 
and tibie hardly swollen. Comb of the fore tarsi feeble, com- 
posed of 5 or 6 short bristles, the longest of which are less than 
half the length of the fore basitarsus and about the length of the 
second tarsal joint. Fore wings with the second cubital cell com- 
paratively short, slightly over 14 as long as broad. Transverse 
median of the hind wings ending much before the base of the 
cubitus. | 

Head mostly and thorax entirely black; anterior margin of 
clypeus, mandibles except their apical teeth, and first antennal 
joint below, more or less reddish. Abdomen with the three first 
segments bright ferruginous red; the apical margin of the fourth 
tergite faintly reddish; the remainder black. Legs red; the 
coxee, trochanters, extreme tips of femora and tibiz, tibial spurs 
and larger part of the tarsi, black; the basitarsus and under side 
of trochanters on middle and hind legs suffused with red, and a red 
spot on the under side of the hind coxe. Tarsal comb and erect 
bristles of tibiz and tarsi black. Wings subhyaline; fore wings 
with a spurious cloud on the basal vein, their apical quarter 
infuscate. 

Tegument impunctate, very shining. Body entirely without 
sericeous pile, clothed in a feeble grey pruinosity, which is a little 
more pronounced on the propodeum. No trace of abdominal 
silvery fascize. A few erect hairs on the clypeus, mandibles, and 
two apical segments of the abdomen. 

Described from one female taken at Stony Brook Reservation, 
near Boston, Mass., July 12, 1919; it was sunning itself on a stony 
woodroad, after the usual Psammocharid manner. 

This species is very striking in its coloration and its shining 
integument; its closest relative is undoubtedly the species de- 
scribed below as A. banksv. : 


Aporinellus banksi sp. nov. 


Female. Length 6.5 mm. 

Head comparatively broader than in A. fasciatus, much broader 
than the thorax. Inner margins of the eyes subparallel near the 
clypeus, curved outwardly about the middle of the face, then 
feebly converging towards the vertex which is distinctly narrower 
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than the face below. Ocellar triangle ‘distinctly flattened; the 
lateral ocelli much nearer to the eyes than to each other and about 
as far from the anterior ocellus as from the eyes. Clypeus straight- 
ly truncate at the apex. Antenne slender, the basal joint (scape) 
about the length of the. fourth, which is a little shorter than the 
third. Pronotum a little shorter than the mesonotum, strongly 
convex. Propodeum with pronounced apical emargination; its 
lateral angles sharp, spinose (in A. fasciatus these angles are 
obtusely rounded at the tip). Legs slender as compared with A. 
fasciatus, the hind femora and tibize feebly swollen. Comb of the 
fore tarsi long, its longest bristles about half the length of the fore 
basitarsus. Fore wings with the second cubital cell much shorter 
than in A. fasciatus, slightly over 14 as long as broad and not quite 
2 the length of the first cubital on the cubital vein. Hind wings 
with the transverse median ending much before the base of the 
cubitus; in A. fasciatus both veins are nearly interstitial. 

Black. Mandibles except at base and apex, narrow anterior 
margin of clypeus, hind femora and hind tibie entirely, first two 
joints of hind tarsi partly, and spurs of the hind tibize, reddish 
brown. ‘The apical margins of the first two abdominal tergites are 
very faintly suffused with brown. Wings subhyaline, with black- 
ish veins, infuscated in their apical third. 

Tegument impunctate. Body almost devoid of pubescence. 
A few erect hairs on the mandibles and clypeus and on the terminal 
segments of the abdomen. No sericeous pile; but a feeble, grey 
pruinosity covers the shining body and shows clearly that the 
specimen is in a very fresh condition. 

Described from one female specimen collected by Mr. Birkman 
in Lee County, Texas, May, 1907.1 

This species comes near the preceding (wheeleri) but is suffi- 
ciently distinct in the characters shown in the key. 


Ist of Nearctic Species. 
1. Aporinellus apicatus Banks, Journ. New York Ent. Soc. 19, 
1911, p. 230. 
Aporus apicatus Banks, ibid. 18, 1910, p. 126, o. 
Type-locality: Claremont, Calif. 
In Mr. Banks’ collection there are also specimens from 
1 Mus. Comp. Zoél. Cambridge, No. 10757. 
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National City, Calif. (Van Duzee Coll.) and Felton, Sa. Cruz 
Mts., Calif. (Bradley Coll.). 

2. Aporinellus banksi sp. nov., °. 
Type-locality: Lee Co., Texas. 

3. Aporinellus californicus Rohwer, Proc. U. S. Nat. Mus. 53, 
1917, p. 240, 2. 

Type-locality: Alameda Co., Calif. 

4. Aporinellus completus Banks, Bull. Mus. Comp. Zool. 61, 
1917, p.97, 29 3. 

Type-locality: Lone Tree, Yakima River, Wash. 

Also recorded from Thorp, Kittitas Valley, Wash. I have 
seen in Mr. Banks’ collection a @ from Boulder, Colo., 
September 8, 1908, on flowers of Helianthus pumilus (Rohwer 
Coll.). 

5. Aporinellus fasciatus (F. Smith) Banks, Journ. New York Ent. 
Soc. 19, 1911, p. 231, 9. Rohwer, Hymenoptera of Connec- 
ticut, 1916, p. 631. 

Aporus fasciatus F. Smith, Cat. Hym. Brit. Mus. 3, 1855, 

p. 175, o&. Cresson, Trans. Amer. Ent. Soc. 1, 1867, pp. 

137, o' and 149, 9; ibid. 4, 1872, p. 27, &%; Synopsis Hym. 

Amer. 1887, p. 273. Birkman, Ent. News 10, 1899, p. 244. 

J. B. Smith, Insects of New Jersey 1910, p. 674. 

Pomptlus unions Dalla Torre, Cat. Hym. 8, 1897, p. 330. 
Type-locality: Warm Springs, S. C. 

This is a widely distributed species being known from the 
following states: New York, Massachusetts, Connecticut, 
New Jersey, Virginia, North Carolina, South Carolina, 
Georgia, Texas and Colorado. 

6. Aporinellus ferrugineipes (Viereck) Banks, Journ. New York 

Ent. Soc. 19, 1911, p. 230, 9. 

Aporus ferrugineipes Viereck, Trans. Amer. Ent. Soc. 32, 

1906, p. 204, 9. 

Type-locality: Clark Co., Kans. 

In Mr. Banks’ collection from Bayville, N. Y. (Banks 
Coll.) and Fedor, Lee Co., Texas (Birkman Coll.). I have 
also taken a 2 at Wharton, Wharton Co., Texas, June 24, 
1917. 

7. Aporinellus intermedius Banks, 9. Will be shortly described 

in the Bull. Mus. Comp. Zoil. 
Type-locality: Owens River, Calif. 
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8. Aporinellus laticeps Banks, Journ. New York Ent. Soc. 19, 
1911, pp. 230 and 231, 9. 
Type-locality: Boulder, Colo. 
9. Aporinellus medianus Banks, Bull. Mus. Comp. Zodl. 61, 
1917, p. 97, 2. 
Type-locality: El Cajon, Calif. . 
Also known from Los Angeles, Calif., and Mid. F. Kaweah 
R., Sequoia Nat. Pk., 1700 ft., Calif. 
10. Aporinellus rufus Banks, Journ. New York Ent. Soc. 19, 1911, 
p. 230, 9. 
Type-locality: Boulder, Colo. 
11. Aporinellus wheeleri sp. nov., ?. 
Type-locality: Stony Brook Reservation, Boston, Mass. 

The following three Nearctic Psammocharids have been de- 
scribed under Aporus; since in my opinion they do not belong in 
Aporinellus Banks, their status may be briefly discussed. 

Aporus magnus Banks, 1910,! is based on a o from Fedor, Lee 
County, Texas. Mr. Banks has informed me that he has trans- 
ferred this to Pedinaspis, and after examining the type specimen I ~ 
fully agree with him. The pronotum is very long, as long as the 
mesonotum and distinctly flattened above; the posterior margin 
of the propodeum is deeply emarginate but the lateral angles are 
not spinose nor conical. There are three cubital cells in the fore 
wings, all broadly open on the radial vein. Length 12 mm. 

Aporus minimus Cresson, 1872,2 was based on a o from Texas. 
I have not seen the type, but a oc taken by Mr. Banks at Falls 
Church, Va., agrees perfectly with Cresson’s description. It is 
about 3 mm. long; the propodeum is very feebly emarginate 
behind, but there are no projecting lateral edges; the pronotum is 
convex. ‘The venation of the fore wings is peculiar; the radial 
cell is long and narrow; there are two cubital cells, the second of 
which is scarcely half as long as the first, regularly trapezoidal, 
much narrowed on both sides on the radial vein; it receives the 
first recurrent vein near the first transverse cubital and the second 
recurrent about its middle. If this specimen represents the true 
Aporus minimus Cresson, the species will probably be placed in 


1 Journ. New York Ent. Soc. 18, p. 126. 
2 Trans. Amer. Ent. Soc. 4, p. 207. 
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the European genus Aporus Spinola; its exact position, however, 
cannot be decided upon till the female is discovered. 

Aporus rufiventris Cresson, 1872,! is undoubtedly not an A port- 
nellus as can readily be seen from the description: it possesses 
three cubital cells in the fore wings and has the propodeum trans- 
versely wrinkled; the abdomen is entirely bright fulvo-ferruginous, 
sericeous. Mr. Banks, who once examined the type, informs me 
that it most probably belongs in Pedinaspis. It was described on 
a 2 from Texas. Length about 7 mm. 

Several of the Psammocharids described from Mexico undoubt- 
edly belong to Aporinellus and in some instances may even be 
identical with some of the species known from the United States. 

Pompilus teniatus Kohl? from Orizaba, Mexico, certainly is an 
Aporinellus. There are two cubital cells and the author writes in 
the description: ““Mittelsegment beiderseits zahnférmig ausge- 
zogen und zeigt genau die Bildung wie bei P. 6-maculatus.”’ The 
size, color and arrangement of the sericeous pubescence are similar 
to those of A. ferruginevpes (Viereck) with which this species is 
perhaps identical. 

Pompilus (Aporus) yucatanensts Cameron’ of North Yucatan, 
Mexico, is said to have “‘the median segment rather long; the apex 
oblique, at the sides projecting into stout teeth-like processes. 
; The fore wings with only two cubital cellules.”’ Un- 
doubtedly an Aporinellus and perhaps not specifically different 
from A. fasciatus. 

Pompilus (Aporus) decorus Cameron, P. monticola Cameron, P. 
flavomarginatus Cameron and P. (Aporus) smithianus Cameron,‘ 
all of Mexico, apparently are not true Aporinellus though possess- 
ing two cubital cells in the fore wings. 

1 Trans. Amer. Ent. Soc. 4, p. 207. 
2Verh. zool.—bot. Ges. Wien 36, 1886, pp. 315 and 336. 


3 Biologia Centr. Amer. Hymenoptera 2, 1893, p. 189. 
4 Op. cit. pp. 190-191. 
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A SINGULAR NEOTROPICAL ANT (PSEUDOMYRMA 
FILIFORMIS FABRICIUS).! 


By Wiur1am Morton WHEELER. 


In his ‘Systema Piezatorum,”’ published in 1804, Fabricius 
described a remarkable neotropical ant as Formica filiformis, in 
the single sentence: “Formica elongata, filiformis, flava, abdominis 
basi nigricante, petioli binodi.’’ In a second sentence, after the 
citation of the locality: “Habitat in America meridionale. Dom. 
Smidt, Mus. Dom. de Sehestedt,”’ he reworded the description, with 
the addition of the adjective “parvum.” The description un- 
doubtedly refers to a deiilated female specimen and not to a worker, 
as stated by Dalla Torre in his “Catalogus Hymenopterorum”’ 
(Vol. 7, 1893, p. 56). | 

In 1855 Frederick Smith described all three phases of the same 
ant from specimens taken by H. W. Bates at Villa Nova, Brazil, 
but named it Pseudomyrma cephalica. Smith was greatly inter- 
ested in the ants of the genus Pseudomyrma and the ant under 
consideration seems to have been a particular favorite with him, 
for he published more figures of it than of any other species. What 
interested him most was undoubtedly the very aberrant character 
of the female, especially of its head, for in all other species of Pseudo- 
myrma the female is very much like the worker. Though brief 
his description of all three phases of filiformis is clear, and his draw- 
ings though schematic enable one to recognize the species without 
difficulty. 

Since the time of Frederick Smith myrmecological literature 
contains no unequivocal reference to the worker of Fabricius’ 
species either under the name of filiformis or of cephalica. ‘This is 
because Forel, in the Biologia Centrali-Americana (1899-1900), 
redescribed and figured the worker from Guatemala as Ps. bicon- 
vexa and continued to cite it under that name till 1912 when he 
published the latest reference I have seen of the insect. I am cer- 
tain of the specific identity of biconvexa with filiformis, because 
during the winter of 1911-1912 I found two fine colonies in Guate- 
mala, each containing, not only numerous females and males 


1 Contributions from the Entomological Laboratory of the Bussey Institution, Harvard 
University, No. 161. 
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agreeing with Fabricius’ and Smith’s descriptions of filiformis and 
cephalica, but also many workers agreeing perfectly with Forel’s 
description and with a cotype of biconvexa which he kindly gave 
me many years ago. 

The genus Pseudomyrma, owing to the great number and varia- 
bility of its species is one of the most difficult of ant-genera. Asa 
small contribution to the revision to which it must before long be 
submitted I give a fuller description of the worker, female and male 
of Ps. filiformis, with larger and more detailed and I trust also 
somewhat more accurate figures than those published by Smith. 


Pseudomyrma filiformis (Fabr.). 


Formica filuformis Fabricius, Syst. Piez. 1804, p. 405 9. 

Leptalea filiformis Erichson, Arch. f. Naturg. 5, 1839, p. 309 ¢@. 

Pseudomyrma cephalica F. Smith, Trans. Ent. Soc. London (2) 8, 
ENDS; DlOo, e1. 19,-igs, 12-17,..8 9 of: Kh. Smith, Cat, 
Hym. Brit. Mus. 6, 1858, p. 155, Pl. 10, Figs. 25,26 8 9 of; 
Roger, Berlin, Ent. Zeitschr. 6, 1862, p. 289. 

Pseudomyrma filiformis Mayr, Verhand. Zoél. bot. Ges. Wien, 
1863, p. 452 9 ; Roger, Berlin, Ent. Zeitschr. 1863, p. 24 9; 
Mayr, Sitzb. Akad. Wiss. Wien 61, 1870, p. 407 92; Dalla 
Torre, Cat. Hym. 7, 1893, p. 56; Forel, Sitzb. Bayr. Akad. 
Wiss. 1911, p. 278, 9; Forel, Biol. Centr. Amer. Formicid. 
1899-1900, p. 86 @. 

Pseudomyrma biconvexa Forel, Biol. Centr. Amer. Formicid. 1899- 
1900, p. 95, Pl. 4, Fig. 10 8; Forel, Ann. Soc. Ent. Belg. 50, 
1906, p. 229 8; Forel, Sitzb. Bayr. Akad. Wiss. 1911, p. 277 
8 ; Forel, Mem. Soc. Ent. Belg. 20, 1912, p. 30 8. 


Worker (Fig. 1). Length 4.5-5.8 mm. 


Head about 13 times as long as broad, subelliptical, with straight 
posterior border and evenly convex sides, scarcely narrower in 
front than behind; eyes about half as long as the sides, in front of 
the middle, rather flat. Mandibles with convex external border, 
apical border with two large terminal and four small basal teeth, 
the basal border with three small separated teeth. Clypeus short, 
emarginate on each side, with a short, subrectangular median lobe. 
Frontal carinz short, closely approximated; frontal groove absent. 
Antenne short, scapes scarcely reaching the middle of the internal 
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orbits; first and last funicular joints longer than broad, the remain- 
der scarcely as long as broad. Thorax slender; pronotum distinctly 
longer than broad, scarcely broader in front than behind, submar- 
ginate on the sides posteriorly, with rounded humeri, in profile 
evenly convex above. Mesonotum circular, rather prominent, 
sloping to the mesoépinotal suture; which lies in a rather deep 
impression bearing the metathoracic spiracles. Epinotum as long 
as the pro- and mesonotum together, broader in front than behind, 
somewhat compressed laterally, the base much longer than the 
declivity, in profile moderately convex and passing with an even 
curve into the declivity. Petiole more than twice as long as broad, 
the short peduncle passing gradually into the low rounded node 
which is only about 4 as high as the length of the segment, a little 
more abruptly constricted behind, the sides scarcely compressed, 
its ventral surface with a small tooth anteriorly. Postpetiole 


Fig. 1. Pseudomyrma filiformis Fabr. Worker. a, in profile; b, head from 
above; c, mandible; d, petiole, postpetiole and first gastric segment from above. 


twice as broad as the petiole and about as broad as long, narrowed 
in front, subtriangular from above and laterally. Gaster rather 
long, first segment as long as broad. Legs moderately long, fore 
femora slightly swollen. 

Subopaque or glossy; head more shining, especially above; 
mandibles striatopunctate; antennal scapes smooth and shining; 
body and legs very finely punctate, head and pronotum a little 
less densely than the remainder of the body. 
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Hairs and pubescence white, the hairs short and sparse, rather 
uniformly distributed on the body, absent on the legs; pubescence 
fine, dense and hiding the sculpture on the gaster, postpetiole, 
petiole, epinotum and legs, so that these parts appear pruinose, 
more dilute on the pronotum and especially on the head. 

Head and pronotum yellowish red; mandibles, antenne and 
clypeus lemon yellow; remainder of body fuscous; meso- and epino- 
tum and petiole suffused with reddish; apical margin of first 
gastric segment and base and apex of succeeding segments, tarsi, 
trochanters, tips of cox, bases and tips of tibize and femora brown- 
ish yellow. Mandibular teeth and ocellar region blackish. 

Female. (Fig. 2.) Length 6.5—-7 mm. 

Head nearly 24 times as long as broad, suboblong, with broadly 
excised posterior border and straight, parallel sides, the eyes flat, 
about 1 as long as the head, their posterior orbits slightly behind its 


Fig. 2. Pseudomyrma filiformis Fabr. Female. a, lateral view; b, head and 
c, petiole, postpetiole and first gastric segment from above. 


median transverse diameter. Ocelli small, only slightly larger 
than those of the worker. Mandibles and clypeus much as in the 
worker. Frontal carine very small and close together. Frontal 
groove represented by a shallow pit in the center of the head and a 
faint, impressed line running from it to the anterior ocellus. An- 
tenn shorter than in the worker, the scape scarcely reaching to 
the anterior orbit. Thorax very long and slender, nearly four times 
as long as broad, narrower than the head, the sides almost sub- 
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parallel, the pronotum and epinotum each forming about a third 
of the dorsal surface, the remaining third being formed by the 
mesonotum, scutellum and metanotum; the mesonotum very 
small, scarcely broader than long. In profile the thorax is flat- 
tened above, rounded in front and behind, the base of the epino- 
tum long and straight and passing through a strong curve into the 
short, vertical declivity. Petiole from above nearly four times as 
long as broad, but little broader behind than in front, with nearly 
parallel sides; in profile feebly and evenly convex from before back- 
wards, ventrally compressed and with an elongate blunt tooth 
near the middle. Postpetiole twice as broad as the petiole, some- 
what longer than broad, subtrapezoidal, somewhat broader behind 
than in front, with convex rounded sides. Gaster long and slender, 
the first and second segments longer than broad, the first but little 
broader anteriorly than the postpetiole. Legs short, femora, 
especially the fore pair, flattened and dilated. Wings very short, 
scarcely 4 mm. long. 

More shining throughout than the worker, the fine punctures 
being less dense, even on the thorax and gaster. 

Hairs and pubescence much sparser than in the worker, the 
pubescence very dilute; only the base of the first gastric segment 
somewhat pruinose. 

Brownish yellow; mesonotum, scutellum and epinotum some- 
times a little darker; a broad spot at the base of the first gastric 
segment and nearly the whole dorsum of the fourth segment fus- 
cous, or blackish; the middle and hind femora slightly infuscated; 
a minute spot in front of the insertion of the fore wing, one at 
each ocellus, and the teeth of mandibles black. Wings grayish 
hyaline, strongly iridescent, with pale brown veins and dark brown 
pterostigma. 

Male. (Fig. 3.) Length 4.6-5 mm. 

Head slightly longer than broad, subelliptical, with straight 
posterior border and behind the eyes with straight sides converging 
to the posterior corners. Eyes rather convex, about half as long 
as the head; ocelli large. Cheeks very short. Anterior clypeal 
border sinuately excised on each side, its middle produced as a 
distinct, bluntly pointed lobe. Mandibles convex, their apical 
borders finely and indistinctly denticulate. Frontal carine short, 
much more widely separated than in the worker and female. 
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Frontal groove distinct. Antenne long, filiform, 12-jointed; scape 
short, about twice as long as broad, first funicular joint as broad 
as long, remaining joints cylindrical, the second distinctly longer 
than the third. Thorax elongate; mesonotum prominent, with 
distinct Mayrian furrows. Petiole and postpetiole shaped some- 
what as in the worker but less convex dorsally, the former without 
a ventral tooth. Gaster long and narrow. Legs long and slender, 
the femora not dilated. 

Finely punctate, but the punctures more distinct than in the 
female, so that the surface of the body is somewhat less smooth 
and shining; mandibles smooth, sparsely punctate. 


Fig. 3. Pseudomyrma filiformis Fabr. Male. a, lateral view; b, head of same, 
dorsal views. 


Hairs whitish, short and very sparse; pubescence rather long 
and abundant, uniformly investing the body and appendages. 
Brown; mandibles, clypeus, scape and first funicular joint, artic- 
ulations and sutures of the body and legs dull ivory or brownish 
yellow. Wings a little darker than in the female. 
Type-locality: “South America’”’ (Smidt). 
Brazil: Villa Nova (H. W. Bates). 
Trinidad (Urich). 
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Colombia: Santa Marta (A. Forel). 

Panama: (Stretch); Bugaba and Caldera (Champion). 

Costa Rica (Tonduz). 

Guatemala: (Stoll); Pantaleon (Champion); Zacapa and 
Patulul (Wheeler). 

According to Frederick Smith “‘alk the sexes of this species were 
found by Mr. H. W. Bates in their formicarium, the chambers of 
which were excavated in dead twigs.’’ The colonies which I found 
at Zacapa and Patulul were nesting in dead branches lying on the 
ground in shady places. These branches, 5 to 7 feet long and 1 to 
13 inches in diameter, together with their twigs, had been tunnelled 
throughout by the ants. The colonies were very populous, com- 
prising hundreds of individuals and therefore larger than those of 
most species of Pseudomyrma. Ps. filiformis seems also to differ 
from many species of the genus (sericea, triplaridis, arboris-sante, 
belti, spinicola, flavidula, ete.) in preferring to live in the cavities 
of dead instead of living plants.. There can be little doubt that - 
filiformis is a rare or sporadic species. Dr. W. M. Mann, who 
collected ants assiduously in Brazil in the region explored by Bates, 
failed to find it, and although I found numerous colonies of many 
species of Pseudomyrma in Central Ameria I saw only two of fili- 
formis. It seems to me not improbable that the slender, smooth, 
aberrant female of this ant may start her colony as a temporary 
parasite on some other species of Pseudomyrma, presumably Ps. 
flavidula, which she so strangely resembles in color. 

In his paper on the classification of the Myrmicine (Intorno alla 
classificazione dei Myrmicinz, Rend. R. Accad.'Se. Bologna, 1914, 
p. 34) Emery states that the males of the tribe Pseudomyrmini have 
13-jointed antenne. This is certainly anerror. All the numerous 
males I have examined of the various genera of the tribe, Pseu- 
domyrma, Tetraponera (=Sima auct.), Pachysima and Viticicola 
gen. nov. (genotype Sima tessmanni Stitz of West Africa) have 12- 
jointed antenne like the workers and females. 

Forel has described the following variety, which I have not seen, 
as a variety of Ps. biconvexa: 
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Pseudomyrma filiformis var. longiceps Forel. 


Ps. biconvexa var. longiceps Forel, Ann. Soc. Ent. Belg. 50, 1906, 
p. 229. 8. 

“Worker. A little larger than the typical form. The head 
especially is perceptibly longer, more than 1} times as long as 
broad, with subparallel sides. In other respects identical with the 
typical form.” 

Santa Marta, Colombia (A. Forel). 
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NOTES ON EUSTROPHUS BICOLOR FABR., BRED 
FROM FUNGI (COLEOPTERA). 


By Harry B. WEtss, 
New Brunswick, N. J. 


This species, which according to Smith! occurs throughout New 
Jersey from September until the following June, was recently 
bred from larvee found feeding in Pleurotus sapidus? at Monmouth 
Junction, N. J., on May 30 and in Polyporus squamosus® at Union, 
N. J., on May 20. The larve collected at Monmouth Junction 
became full grown during the first week of June and pupated, this 
stage requiring about one week. The infested fungi which were 
kept in glass beakers dried out considerably and the larvee left 
them and pupated in the bottoms of the containers. It is, there- 
fore, not known where pupation takes place under natural con- 
ditions. As the fungi were more or less destroyed by the larve, 
it seems likely that the quiescent stage is passed in the soil or under 
bark. 

Pleurotus sapidus which belongs to the family Agaricacee is a 
common saprophytic form occurring on dead, deciduous wood and 
is one of the edible species closely resembling Pleurotus ostreatus, 
the oyster mushroom. Polyporus squamosus is a member of the 
family Polyporacee and occurs on living, deciduous trees accord- 
ing to Overholts® and on dead parts of living, deciduous trees ac- 
cording to Stevens.* Stevens also states that the mycellium causes 
a white rot of nut, ornamental and fruit trees particularly maple, 
pear, oak, elm, walnut, linden, ash, birch, chestnut and beech. 

In the case of Plewrotus sapidus, the larvee fed on the context and 
stipe, completely riddling them. In Polyporus squamosus both 
the context and tubes were eaten. Other species of fungi on which 
adults only were found are Polyporus betulinus, Princeton Junc- 
tion, N. J., April 24; Polyporus versicolor, Riverton, N. J., May 5; 
and Dedalia confragosa, Kingston, N. J., May 8; all belonging to 
the Polyporacee. Up to the present, however, larvae have been 
found only in the two species mentioned in the first part of these 
notes. 


1 Smith, J. B., Insects of New Jersey (N. J. State Mus. Rept. 1909). 

2 Identified by Mr. Erdman West. 

3 Overholts, L. O., Polyporacew of Mid. Wes. U. 8S. (Wash. Univ. Studies, III, I, 1, p. 17). 
‘Stevens, F. L., Fungi Which Cause Plant Disease (1913). 
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Eustrophus bicolor Fabr. 


Full-grown Larva. Length 6 to7 mm. Width 1.5 to 1.8 mm. 
Elongate, subcylindrical, sparsely hairy, whitish or sordid white 
except head which is dark and the dorsal surfaces of the thoracic 
and abdominal segments which bear dark brown to black subrec- 
tangular transverse areas giving the dorsal surface a banded 
appearance. Head large; antenna 4-segmented, each segment sub- 
cylindrical, basal segment widest, second segment shortest, third 
segment bearing the slender fourth segment and a minute spine. 
Maxillary palpus subcylindrical, 3-segmented, almost as long as 
antenna, first and second segments subequal in length, third seg- 
ment one and one-half times length of first. Labial palpus sub- 
cylindrical, short, 3-jointed, joints equal in length. Abdominal 
segments one to eight slightly produced at sides. Ninth abdominal 
segment bears two dorsal, prominent, reddish-brown tubercles, 
each tipped with a chitinous hook slightly curved anteriorly. 
Bases of dorsal tubercles covered with minute, dark tubercles each 
bearing a hair. Legs well developed, sparsely hairy, anterior 
surfaces of femora well supplied with minute spines. Dorsal 
surface of head bears a subcircular, faintly impressed line. Faint, 
median, whitish line on dorsal surface of first and second thoracic 
segments sometimes continuing on abdominal segments. Spir- 
acles on second thoracic and abdominal segments one to eight. 
Abdominal spiracles just below dorsal colorations. 

Pupa. Length 5to6mm. Width,2mm. Whitish, elongate- 
oval, rounded anteriorly, gradually tapering posteriorly. Head 
and thorax covered with minute tubercles, each bearing a long hair. 
Transverse patches of similar hair-bearing tubercles on dorsal 
surfaces of remaining segments. Ventral surface almost devoid 
of hairs. 

Adult. This was described by Fabricius in 1798 (Ent. Syst. I, 
p. 497). Sharp! states that about 200 species of Melandryide are 
known, chiefly from temperate regions and that they frequent dry 
wood or fungi. He also says that the few described larve are 
varied in their details and cannot be generalized at present. 
Blatchley? writes that E. bicolor is common throughout Indiana, 
January 19 to September 20 and found beneath bark especially 
that of fungus covered logs. 


1 Sharp, D., The Cambridge Natural History, Insects, Part II, p. 265. 
2Blatchley, W. S., Coleoptera of Indiana, 1910. 
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NOTES ON FOREST INSECTS. 


II. NOTES ON SEVERAL SPECIES OF PITYOPHTHORUS 
BREEDING IN. FHE LIMBS AND TWIGS OF WHITE 
PINE. . 

By M. W. Buacxman Pu. D. 


Professor of Forest Entomology, New York State College of For- 
estry, Syracuse, N.Y. 


Pityophthorus cariniceps LeConte. 


Pityopththorus cariniceps LeConte is one of the largest species of 
the genus Pityophthorus occurring in the eastern section of the 
country. Itis found from Nova Scotia to West Virginia and west- 
ward as far as Michigan. For many years it has been known that 
it breeds in spruce (Hopkins,! 1893, p. 208) and white pine (Chit- 
tenden,? 1899) but it is still classed by Blatchley & Leng? 1916 as 
“quite rare.”’ In the vicinity of Syracuse this species could hardly 
be classed as rare, although it is not as common as are several other 
species of scolytids. There is one pine grove about one and one- 
half miles from the college where the adults or brood can be found 
at any time during the spring or early summer breeding in the in- 
ner bark and sapwood of small limbs and twigs which have been 
storm-broken and have fallen to the ground during the previous 
winter. 

On April 24, 1915, adults of P. cariniceps were observed start- 
ing their burrows in small storm-broken limbs and twigs of white 
pine in a dense pure stand of trees from 10 inches to 2 feet in diam- 
eter. The insects were working in limbs from + inch to 1 inch in 
diameter and in nearly all instances the burrows were started near 
the axil of a smaller branch where the somewhat rough, folded 
outer bark furnished foothold for the little workers. Invariably 
it was the male which started the burrow. In a number of ob- 
served cases, groups of two or three beetles were found at these 
new burrows, the males working with part of their bodies in the 
recently started entrance gallery, while the others, which were 


1W. Va. Exper. Sta. Bull. 32. 
2U.S8. Div. of Forestry Bull. 22. 
* Rhynchophora or Weeyils of N. E. America, Indianapolis, 1916. 
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females, lingered near and apparently took no farther part in the 
operations than occasionally to approach the working male and 
stroke him with their fore-legs and antenne. 

Some of the more advanced burrows opened at this time con- 
tained only a single male in the still uncompleted nuptial chamber, 
while in others the nuptial chamber was completed and occupied 
by the male and from one to three females. Some of these were 
preserved as specimens, while others were removed from their 
burrows and placed in jars with fresh pine limbs, into which the 
males immediately began burrowing. One of the new burrows 
thus started was examined nine days later (May 3) and was found 
to have three radiating egg-galleries containing eggs in the niches 
along each side. Several eggs, removed and preserved, were 
found to contain larve, the mandibles of which showed brown 
through the semi-transparent egg membranes. The remaining 
eggs—doubtless several days younger—when examined on May 6 
were still unhatched, but on May 9, larve about one day old were 
found. On June 4, numerous apparently full grown larve and 
several pupz were found although several of the parent adults 
were still alive in their egg-galleries. 

Adults of the new generation emerged the following month dur- 
ing the writer’s absence from the laboratory, and were numerous 
in the jars on his return July 2. It is thus apparent that several 
generations may occur during a single season and it seems probable 
that two broods per year are the rule in central New York. How- 
ever, this depends very largely on the temperature and moisture 
conditions surrounding the particular branch in which the brood 
occurs. If this lies in a cool, shady spot where the sun never pene- 
trates, the life processes are slowed up to such an extent that only 
one generation, or one and a half generations per year occur. In 
September, 1916, several branches, obtained where such conditions 
prevailed, contained young adults which from the character of 
their feeding burrows had fed as adults since midsummer. In 
other parts of the same woods, similar branches lying in places 
where the sun reached them during part of the day, had been long 
deserted by their brood and the feeding burrows showed that the 
young adults had remained in them a comparatively short time. 
The writer is certain that this difference is not entirely explained 
by the lengthened egg, larval and pupal periods, but that we have 
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here to deal not only with the slowing up of the life processes of the 
insect in all of its stages, but also with a retarding influence which 
the relatively lower temperature and higher humidity seems to 
exert directly upon the young beetle, which prevents it from leav- 
ing its old host. These conditions simulate partially and in a 
milder way the climatic influences which in the fall prevent adults 
from emerging, although they are fully matured and will leave their 
old host in a few days if brought into the laboratory where they are 
under fairly warm and stable temperature conditions. 

The brood burrows of P. cariniceps are constructed in small limbs 
and twigs from 5 mm. to 16 mm. in diameter. They form rather 
coarse engravings and are excavated nearly entirely from the sap- 
wood (Plate VII, fig. 1). The direction of the egg-galleries de- 
pends upon the diameter of the limb in which the insect works. 
In the smaller twigs they are necessarily mainly longitudinal, 
while in the larger material the direction is more likely to be diag- 
onal. The nuptial chamber is rather large and very irregular, 
often with several short feeding galleries leading from it—probably 
made by the male—in addition to the true egg-galleries. The 
egg-galleries in the material at hand, vary in number from one to 
five to the engraving, with an average of three. They are wide and 
deep and vary in length from 55 mm. to 65 mm. the average being 
about 24 mm. The egg-niches are irregularly arranged on each 
side of the gallery and are excavated nearly entirely from the 
wood, although the larvee at first feed chiefly upon the bark. In 
the material studied the average number of niches in an egg- 
gallery is about 10, but varies from 1 to 37 in the individual 
galleries. 

The insects found most commonly associated with P. cariniceps 
are P. nudus Sw., P. granulatus Sw., P. puberulus Lec., Pitogenes 
hopkinsit Sw., and an undetermined Thripid. Of these P. pub- 
erulus and P. nudus were associated only in the smaller twigs, 
while Pityogenes hopkinst occurred only in those more than 1.em. 
in diameter and here only rarely. 


Pityophthorus canadensis Swaine. 


Specimens of Pityophthorus canadensis Sw., which at the time 
were believed to be P. cariniceps, were taken by the writer on 
June 20, 1918, near Cranberry Lake in the Western Adirondack 
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region of New York. On later examination these proved to be- 
_ long to the closely allied species recently described by Swaine 
(1917'). The adults were obtained from storm-broken small 
branches of white pine and had but recently entered the bark at 
the axils of smaller twigs, where they were constructing their brood 
chambers. Usually one male and two or more females were ob- 
tained from each nuptial chamber. In a few cases the females 
had started egg-galleries and had deposited several eggs but most 
of the burrows were not so far advanced. As these beetles were 
believed to be P. cariniceps no observations on the latter stages of 
the brood burrows were made, but so far as observed, the breeding 
habits seem to agree very closely with the older species. 


Pityophthorus granulatus Swaine. 


The distribution of Pityophthorus granulatus Swaine is given by 
Swaine? as Manitoba, Quebec, and Nova Scotia, and the host 
trees as Jack Pine, White Pine and Balsam Fir. Specimens of this 
species in central New York breed very commonly in the thin 
barked region of white pine. They are most frequently found in 
the shaded-out limbs of larger pine trees and in the upper regions 
of small trees killed or dying by suppression. Small suppressed 
pines in the “‘red topped” condition are nearly sure to contain the 
brood of these small beetles and while they are occasionally found 
in broken limbs and in slash, they are much more characteristic of 
slowly dying limbs and tops. They breed by preference in thin- 
barked pine from 1 inch to 8 inches in diameter but are also found 
rather frequently in smaller limbs and twigs down to } of an inch 
thick, in which material they are likely to be accompanied by 
P. nudus Sw. 

The brood burrows of P. granulatus (Plate VIII, fig. 2, 3) differ 
considerably from those of P. cariniceps in several respects. They 
are, of course, much finer as would be expected from the smaller, 
more slender form of the beetles making them, but the most striking 
differences have to do with the larger number of egg-galleries in 
each engraving and the extraordinary length of these egg-galleries. 

The nuptial chamber is often very small—so small that in many 
cases it seems to be merely the meeting point of a number of egg- 


1 Dom. Can., Ent. Br., Dept. Agr., Bull. 14, p. 24, 25. 
2 Dom. Can., Ent. Br., Dept. Agri., Bull. 14, p. 106. 
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galleries. It varies from 2 mm. to 4mm. in diameter and is usually 
by no means large enough to accommodate all of the inhabitants 
of the burrow at one time. Radiating from this nuptial chamber 
are from three to nine egg-galleries, each made by a different 
female. These lie nearly entirely in the sapwood grooving this 
deeply and scoring the inner bark only slightly. Where the egg- 
galleries are numerous they start from the nuptial chamber in all 
directions, often being nearly symmetrical in their arrangement 
near their origin (Plate VIII, fig. 2), when the engravings are in 
the larger limbs or tops. However, those galleries which start 
transversely or diagonally to the grain of the wood, soon curve and 
are continued in a general longitudinal direction. 

As has been stated, the egg-galleries vary in number from three 
to nine and in the material studied there was an average of nearly 
six (5.7) to the engraving. With such a great preponderance of 
females it might be expected that they would show a decrease in 
fecundity as compared with other bark beetles. Yet such is not 
entirely true for in 58 egg-galleries studied, the average number of 
egg-niches is 28, as compared with 19.05 in Ips. longidens' Sw., 
19.89 in Pityogenes hopkins? Sw., 20.84 in Polygraphus rufipennis® 
Kirby and 30.65 in Eccoptogaster picea+ Sw. But the most 
extraordinary characteristic of the engravings of these little beetles 
is the length of the egg-galleries. A study of a number of en- 
gravings shows that these galleries made by the females vary in 
length from 6 mm. to 250 mm. (10 inches), with an average of 89.6 
mm. for sixty-two egg-galleries. When the small size (1.6 mm. 
long) of the beetles is taken into consideration, it is seen that the 
female whose egg-gallery is 10 inches long (Plate VIII, fig. 3) had 
actually mined through the sapwood for a distance equal to 156 
times her own length. The extraordinary length of these gal- 
leries is also brought out by comparing their average length of 89.6 
mm. with those of P. hopkinst® (23.1 mm.), P. rufipennis® (24.55 
mm.), E. picee® (27.36 mm.) and L. longidens® (18.8 mm.). 

The egg-galleries of P. granulatus differ from those of most 
scolytids also in that they are not kept free of frass, but with the 

1 Blackman, 1919, Psyche, Vol. 26, p. 88 

* Blackman, 1915, N. Y. 8. Coll. Forestry, Tech. Pub. No. 2, p. 50. 

* Blackman and Stage, 1918, N. Y. S. Coll. Forestry, Tech. Pub. No. 10, p. 45, 


4 Op. cit., p. 53. 
5 Loe. cit. 
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exception of the first few millimeters, are packed full of the detritus 
derived from the excavation of the burrow. This doubtless is 
correlated with their unusual length. The egg-niches are spaced 
at considerably wider intervals than is common with other scoly- 
tids, seldom being closer together than 4 mm. and often being 
considerably farther apart. This is especially noticeable in the 
terminal portions of the longer burrows. It would seem that the 
female beetle continues to extend her burrows at about the same 
rate even after her egg laying is nearly or quite completed. 

While absolute proof is not at hand, the evidence indicates that 
in the latitude of central New York there is but one generation of 
P. granulatus each year. It is doubtful if this insect is ever injuri- 
ous. Usually, indeed, it should in my opinion be classed as bene- 
ficial from the standpoint of forestry, for by preference it attacks 
trees or limbs which are dying from suppression. In attacking 

_ dying suppressed trees, it hastens but little the death of trees which 
would inevitably soon be lost in any event. On the other hand, in 
attacking suppressed limbs, it completes the death of these and 
thus confers a benefit by hastening the natural pruning necessary 
for the production of good, clear timber. 

Insects found associated with P. granulatus in white pine include 
Chrysobothris femorata Fabr., C. dentipes Germ., Pogonocherus 
mixtus Hald., Leptostylus sexguttatus Say., Pityogenes hopkinst 
Sw., Pityophthorus nudus Sw., P. cariniceps Lec., P. puberulus 
Lec., and the predators, Phyllobenus dislocatus Say and Hypo- 
phleus tenuis Lec. Cocoons of a small hymenopterous parasite 
have been found at the ends of the larval burrows but the writer has 
not succeeded in breeding these out. 


Pityophthorus nudus Swaine. 


Pityophthorus nudus Sw. is found in Quebec, Ontario and New 
York, and breeds in white spruce, Picea canadensis (Swaine, 1917, 
p. 30). It is very similar to P. granulatus not only in structure 
but also in habits. The writer has observed it in central New York 
breeding in small limbs of white pine where it is usually associated 
with granulatus, although it is here by no means as common as the 
latter. All our specimens of this species were obtained from limbs 
less than one-half inch in diameter, although it may occur in larger 
limbs and tops as well. The engravings made by the insects in 
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breeding are very similar to those of P. granulatus, the chief dif- 
ference being in the shorter egg-galleries apparently characteristic 
of P. nudus. 

Insects derived from the same material and associated with P. 
nudus include P. granulatus Sw., P. cariniceps Lec., P. puberulus 
Lec., Pityogenes hopkinsi Sw. and the clerid Phyllobenus dis- 
locatus Say. 


Pityophthorus puberulus LeConte. 


Pityophthorus puberulus Lec. is apparently distributed over the 
eastern portions of the United States and Canada and according to 
Swaine 1918 (loc. cit.) breeds in pine and balsam fir. The writer 
has found it in central New York only a few times but whenever 
found it always seemed to occur in immense numbers. The 
beetles attack the terminal twigs and smallest limbs of diseased or 
dying white pine branches. Occasionally it also attacks healthy 
terminal twigs as well, but seems to prefer most of all the twigs of 
branches freshly broken from the trees. 

The adults bore through the bark of the smallest twigs at the 
bases of the pine needles and eat not only the inner bark but also a 
considerable part of the wood (Plate IX, fig. 4, b, ec, d,e, f). They 
often penetrate into the center of the twig and sometimes continue 
their feeding burrow in the pith for some distance. These bur- 
rows in the smallest terminal twigs are primarily feeding burrows, 
although not entirely so. 

One peculiarity in the feeding of P. puberulus is their apparent 
fondness for pitch. As a rule scolytids, even species which have 
demonstrated their ability to live in burrows flooded with pitch, and 
to dispose-of this by the construction of pitch-tubes, avoid pitch- 
pockets and pitch-sinuses when possible. P. puberulus, however, 
shows no such avoidance of the numerous pitch sinuses, which ex- 
tend longitudinally in the inner part of the more or less abnormal 
bark of diseased or broken limbs. On the contrary, when the bur- 
rowing beetle taps one of these sinuses, it seems nearly invariably 
to continue its mine along the course of the cavity. This species 
seems to have solved the question of manipulating the pitch not by 
removing it from its burrow and building it up around the entrance 
in the form of a pitch-tube, but to a great extent at least by eating it. 
When a pitch-sinus is tapped and the pitch begins to flow into the 
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insect’s burrow, the beetle prevents the burrow from being flooded 
by partially plugging the opening into the pitch-sinus with bits of 
sawdustlike frass. The pitch-soaked frass is apparently used as 
food and that eaten is replaced with new bits of “saw-dust.” This 
is continued until most of the more liquid pitch is drained from the 
sinus and then the sawdust plug is eaten away and the burrow con- 
tinued along the pitch cavity.. The foregoing is based on direct 
observation made with a binocular miscroscope. 

The beetles breed not only in the terminal twigs (Plate IX, fig. 
4, b, c, d, e, f), but also in the larger twigs from 4 mm. to 8 mm. in 
diameter (Plate IX, fig. 4, a). They nearly invariably enter at the 
axil of a smaller twig, constructing the nuptial chamber either on 
_ the surface of the wood or in the inner bark, depending upon the 
thickness of the latter. In the material at hand the egg-galleries 
are short and irregular both in diameter and in direction. In 
any cases the eggs are laid in piles or groups, and lie unprotected 
in one corner of the nuptial chamber or in a wide alcove extending 
from it. In still other instances the egg tunnels extend through 
the axis of the twig in the pith and the larve arising from the egg 
niches in the walls of the tunnel bore directly through the soft sap- 
wood to the inner bark surrounding it, where they continue their 
burrows. The larval mines are broad and irregular and often 
coalesce so that it is not unusual, on removing the outer bark of 
larger twigs, to find a number of larvee working in a common cham- 
ber excavated by their joint efforts. However, before pupating, 
each larva in such instances, constructs a short individual burrow 
ending in a pupation chamber. The larve also seem to eat pitch, 
as their burrows often involve pitch-sinuses and, indeed, individual 
burrows frequently follow one of the pitch-sinuses for some distance. 

As regards the economic importance of P. puberulus, it will be 
seen at once that insects which possess to such a marked degree the 
ability to live in pitch, have the power to do considerable damage. 
However, according to the writer’s observations, these minute 
beetles only occasionally attack perfectly healthy twigs. They 
seem much to prefer the twigs of freshly broken limbs, or of limbs 
which are undergoing suppression by shading, or which are un- 
healthy from other causes. Apparently, then, they are only 
occasionally injurious, and from the point of view of the forester, 
are perhaps as often beneficial in hastening natural pruning, and 
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thus aiding in the production of clear timber. The réle they play 
in hastening the reduction of broken twigs and limbs to humus is 
also mildly beneficial. 

Pityophthorus cariniceps Lec. and Pityogenes hopkinst Sw. are 
often associated with . Pityophthorus puberulus in storm-broken 
limbs of white pine, while Pityophthorus granulatus Sw. and P. 
nudus Sw. frequently occur in the same suppressed pine limbs, and 
the work of all three combine in aiding in the death of such parts 
and thus hastening natural pruning. Other insects occurring in 
the larger portions of suppressed limbs, include Chrysobothris 
dentipes Germ., C. femorata Fabr., Pogonocherus mixtis Hald., and 
Leptostylus sexguttatus Say. 


EXPLANATION OF PLATES. 


Plate VII. 


Fig. 1. Brood burrows of Pityophthorus cariniceps in small 
storm-broken limbs of white pine. Note the coarse egg-galleries 
grooving the sapwood deeply and containing relatively few egg- 
niches. About four-fifths natural size. 


PlatecV If. 


Fig. 2. Section of upper trunk of a small suppressed white 
pine showing the characteristic engravings made by Pityophthorus 
granulatus. Note the long fine egg-galleries with rather sparsely 
placed egg-niches from which the larval mines originate. The 
brood burrow originating in the center has 7 egg-galleries while 
that near the bottom has 9. About five-sixths natural size. 

Fig. 3. Two adjacent pieces of a smaller limb showing brood 
burrow of P. granulatus having 6 egg-galleries. One of these 
marked ‘“‘a”’ reaches a length of 250 mm. (10 peal About 
four-fifths ree size. 


Plate IX. 


Fig. 4. Brood burrows and feeding burrows of Pityophthorus 
puberulus. ‘‘A’’ brood burrows in small limb 6 mm. in diameter; 
b, c, d, e, and f burrows in the smallest leaf bearing twigs of white 
pine. All magnified about 24 diameters. 


Psycug, 1919. Vou. XXVI, Prats VII. 


Buackman—Forest Insects. 


Psycur, 1919. Vou. XXVI, Prater VIII. 


BrackmMan—Forest INSEcTs. 


Psycur, 1919. Vou. XXVI, Puatrr IX. 


ee 


4 Ss\ 
s %. 


BuackMANn-—Forest INSECTS. 


1919] Brues—Anopheles Punctipennis in Northern New England 143 


THE OCCURRENCE OF ANOPHELES PUNCTIPENNIS 
IN NORTHERN NEW ENGLAND. 


By Cuaries T. Brues, 
Bussey Institution, Harvard University. 


On a visit to northern Maine during the past summer, I had the 
opportunity to collect the larvee of several species of mosquitoes, 
including Anopheles punctipennis, which has, so far as I can ascer- 
tain, not previously been reported so far north as this district. 

In eastern Massachusetts where I have examined many localities, 
A. punctipennis is the most abundant and widespread Anopheles, and 
it is listed from many localities in New England by Howard, Dyar 
and Knab.! These include several in southern New Hampshire 
and one in Maine, while it has been found over the Canadian border 
at Ottawa. The present specimens are from Telos Lake which lies 
_ well toward the northern part of Maine in the region of spruce and 
fir forests. It is a day’s journey from the nearest railway on the 
east and a two days’ trip from the railway to the south, so that there 
is no possibility of mosquitoes reaching the lake during the summer 
to become established temporarily, and any occurring there can be 
considered as permanent members of the fauna. I think there can 
be no reasonable doubt that the larve are actually those of A. 
punctipennis. Although not to be distinguished anatomically from 
A. quadrimaculatus, the habitat of the two species is rather con- 
stantly quite different. 

Compared with Ottawa and Weld the position of Telos Lake is 
as follows: 

Weld, Maine, Lat. 44° 12’ North. 
Ottawa, Canada, Lat. 45° 25’ North. 
Telos Lake, Maine, Lat. 46° 7 North. 

In Europe the extreme northern limit of malaria, and probably 
that of Anopheles also, lies at from 63° to 69° latitude while in 
North America malaria is said to be endemic at scattered localities 
as far north as the forty-fifth parallel. This would mean, of course, 
the presence of Anopheles quadrimaculatus, the northern range of 
which would thus appear to be nearly coincident with that of A. 
punctipennis in New England at least. 

At Telos Lake, I secured also larvee of Culiseta impatiens Walker 
and Culex restuans Theobald, both species of general occurrence in 
this region. 

1 Mosquitoes of North America, Vol. IV, pp. 1013 (1917). 
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EXCHANGE COLUMN. 


Notices not to exceed four lines in length concerning exchanges desired of speci- 
mens or entomological literature will be inserted free for subscribers, to be run as 
long as may be deemed advisable by the editors. 


. 


Cynipidee,—galls or the bred makers,—of the world desired for exchange or pur- 
chase. Will determine North American material. Address: Alfred C. Kinsey, 
Bussey Institution, Forest Hills, Mass. 

Sarcophagidee from all parts of the world bought or exchanged according to 
arrangement. North American material determined.—R. R. Parker, State Board 
of Entomology, Bozeman, Mont. 

Wanted: Insects of any order from ant nests, with specimens of the host ants, 
from any part of the world; also Cremastochilinse of the world. Will give cash or 
Coleoptera, Hymenoptera and Diptera from the United States—Wm. M. Mann, 
U.S. National Museum, Washington, D. C. 

Wanted: Insects of the family Embiide (Isoptera). I would give insects of any 
order except Lepidoptera. I would like to correspond with persons interested in 
this family —Raoul M. May, 2202 W. 10th St., Los Angeles, California. 

Wanted: To exchange, or purchase for cash, specimens of the Genus Apantesis 
from any locality. Also to purchase rare Catocalee—Samuel E. Cassino, Salem, 
Mass. 

Wanted for cash: Lowest representatives of all families of insects, preserved in 
fluid——G. C. Crampton, Amherst, Mass. 

Wanted: Living larval material of Tabanide, obtainable by sifting the soil at 
edge of water.—Packing in wet material, not water, each larva separate. Will 
send collecting outfit. Exchange insects of any order, or cash.—Werner Marchand, 
10 Dickinson St., Princeton, N. J. 

For Sale: A large collection of Javanese butterflies. Letters with particulars 
regarding desired species and families may be addressed to G. Overdykink, Agri- 
cultural School, Soekaboemi, Java, Dutch East Indies. 

Wanted: Syrphidee (Flower-flies) from all parts of the world. Exchanges 
solicited. Will determine on the usual conditions. C. L. Metcalf, Ohio State 
University, Columbus, Ohio. 

Wanted: Pupzx of Lachnosterna fusca, pups and larvee of Macrodactylus sub- 
spinosus, imagoes, pupx and work of Saperda candida and calcarata; Zeuzera pyrina 
Q , pupee or pupa shell and work. Ward’s Natural Science Establishment, Roches- 
ter, N. Y. 

Largest Expanse—one each o and Q Lepidoptera wanted for transfer purposes. 
Those not good enough for collections will do. Will buy, or exchange for local 
Lepidoptera, etc. C. V. Blackburn, 12 Pine St., Stoneham, Mass. 

Butterflies of Japan and Formosa, will be exchanged by S. Satake, 48 Aoyama- 
minamimachi 5-chome, Tokyo, Japan. 
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IN PRESS 


Will issue about November Ist. 


List of Coleoptera, or Beetles 
of North America 


By CHARLES W. LENG 


Contents: 


I. A careful sketch of the recent systems of classifi- 
cation used in this order. 

II. Complete list of species, varieties, and synonyms, 
with page reference to place of original description, 
and an indication of geographical distribution. 

III. Complete list of all works containing original de- 
scriptions of North American species, from 1758 
to date. 

IV. Complete list of the Fossil species of North Amer- 
ica prepared by Professor H. F. Wickham. 


All contained in about 475 pages of text, run two 
columns to page. Size of page 73 by 102 inches, 
including ample margins for annotations. 


Subscription Price, including delivery 
Bound in buckram 


Subscriptions at above prices will be received until 
August Ist, 1919. After that date the price will be $7.50 ~ 
unbound. All subscriptions are payable in advance. 


Send all subscriptions to 
JOHN~D. SHERMAN, Jr., 


24 Claremont Avenue, 
Mount Vernon, New York. 


HANDBOOK OF MEDICAL ENTOMOLOGY 


VILLIAM A. RILEY, Ph.D., Professor of Insect Morphology and Parasitology, Cornell 
University, and O, A. JOHANNSEN, Ph.D., Professor of Biology, 
Cornell University. i 


A concise account of poisonous, parasitic and disease-carrying insects and their 
allies, including descriptions and illustrations of the principal species, with keys for 
their determination, and methods of control. Bound in Library Buckram, medium 
8vo. 348 pages. Price, $2.00 net. ; 
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A MANUAL FOR THE STUDY OF INSECTS 
JOHN HENRY COMSTOCK, Professor of Entomology, Emeritus, Cornell University. 


This handbook is designed to meet the needs of teachers in the public schools and of 
students in high schools and colleges. The book is so written that any intelligent 
teacher can find out for himself the more important facts of insect life. Includes 
tables for identifying any family of insects of North America. The leading school and 
college text. 700 pages. 800 figures. Price, $3.75 net. e 


OPTIC. PROJECTION 


SIMON HENRY GAGE, Professor of Histology and Embryology, Emeritus, Cornell 
: University, and HENRY PHELPS GAGE, Ph.D., Cornell University. 


__ This is a very comprehensive work dealing fundamentally and practically with the 
Magic Lantern, the Projection Microscope, the Reflecting Lantern and the Moving 
_ Picture Machine. 730 pages. Over 400 figures. Postpaid, $3.00. ; 


eae THE MICROSCOPE 


(12th Revised Edition Ready) 
SIMON HENRY GAGE, Professor of Histology and Embryology, Emeritus, 


Ee. : . 
= : ’ Cornell University. 
Ss An authoritative up-to-date guide for every one who uses the microscope and for 
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every beginner who wishes to use the microscope intelligently and effectively. Should 
be in every school and college laboratory. 472 pages. 265 figures. Postpaid, $3.00 


THE LIFE OF INLAND WATERS 


2 ' A Text-Book of Fresh Water Biology 
JAMES G. NEEDHAM, Ph.D., Professor of Limnology and General Biology in Cornell 

University, and JOHN T. LLOYD, A.B., Assistant in Limnology in 

Cornell University. 

This book is a broad presentation of the field of fresh water biology, primarily in its 
_ scientific aspects, also in its relation to commercial, civic, aesthetic and public health 
interests of man. Thereis no bookin the English language covering the field. Co- 
piously illustrated with photographs from Nature. 
=| 438 pages. 244 figures. Price, $3.00. 
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THE WINGS OF INSECTS 


JOHN HENRY COMSTOCK, Professor of Entomology, Emeritus, Cornell University, 


This volume is an exposition of the uniform terminology of the wing-veins of 
insects. Royal octavo. 430 pages. Illustrated. Price, $3.75 net. 


SEND FOR ILLUSTRATED CIRCULARS 


- For Sale at all Bookdealers or Sent Direct from 


THE COMSTOCK PUBLISHING CO. 


ITHACA, NEW YORK, U.S.A. 
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_ The Celebrated Original Dust ard Pest-Proof 


METAL CABINETS % 


FOR SCHMITT BOXES _ —— 


These cabinets have a specially constructed groove or trough around the front, lined — 
with a material of our own design, which is adjustable to the pressure of the front cover. The — 
cover, when in place, is made fast by spring wire lockg or clasps, causing a constant pressure | on 
the lining in the groove. The cabinets, in addition to being absolutely dust, moth and der- 
mestes proof, are impervious to fire, smoke, water and atmospheric changes. Obviously £ 
these cabinets are far superior to any constructed of non-metallic oe i i= 
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The interior is made of metal, with upright partition in center. On the eides are metal 
supports to hold 28 boxes. The regular size is 4214 in. high, 13 in. deep, 1884 in. wide, i inside le 
dimensions; usually enameled green outside. For details of Dr. Skinner’s construction of th Lis “ 
cabinet, see Entomological News, Vol XV, page 177. z 

METAL INSECT BOX has all the essential merits of the outined having | @ groove, a 
clasps, etc. Bottom inside lined with cork; the outside enameled any color desired. ‘Ther Teg- 
ular dimensions, outside, are 9 x 13 x 244 in, deep, but can be furnished : any size. 


WwooD INSECT BOX .—We do not assert that this wooden box has all the qualitie c 


chemically prepared material fastened to the under edge of the Tidsnakee: a Gor. we think 
superior to any other wood insect box. The bottom is cork lined. Outside varnished. ‘For Tr 
catalogue and prices inquire of ». 


BROCK BROS., Harvard Square, CarnBridees Mass. = 
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500 PIN-LABELS 25 CENTS! All Alike : ona Strip 


Smallest Type. Pure White Ledger Paper. Not Over 4 Lines nor 30 Charades 
(13 toa Line). Additional Characters 1 cent each, per line, per 500. Trimmed. 


C. V. BLACKBURN, 12 Pine St., STONEHAM, MASS., USA re 
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CAMBRIDGE ENTOMOLOGICAL CLUB a 

A regular meeting of the Club is held on the third Tuesday 
of each month (July, August and September excepted) at 7.45 
p. M. at the Bussey Institution, Forest Hills, Boston. The 
Bussey Institution is one block from the Forest Hills Station of 
both the elevated street cars and the N. Y., N. H. & H. R. R. 


Entomologists visiting Boston are cordially invited to attend. — 


FOR SALE 


The splendid entomological collection and library of the late Dr. On 
Westcott, consisting of over 40,000 mounted specimens and several hun: 
choice volumes and manuscripts, the result of over fifty years of research. - 


Address 
CHARLES WESTCOTT 
152 N. Scoville Avenue Oak Park, Ills. 
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